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(57) Abstract 

Compounds which selectively stimulate a p2 receptor present in the airway 
smooth muscle in a short time. The compounds are benzothiazolone derivatives 
represented by general formula (I) or pharmacologically acceptable salts or solvates 
thereof. The compounds represented by formula (I) are useful for the treatment of 
respiratory diseases, inflammatory diseases, and allergic diseases. 
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mit, i) smw-mffiotm. 2) i&m&&. 3) stirafto&gjatek ©=a 

5 - 1 2 0 4H) o ZOmmZMte-tZtztbl^ ^S&K^ih* 0 lg^ffcjcft 

JtOGlobal Initiative for Asthma : 0sSmW31©SI£m£h ttJgl 

• fK/O^nw^bXh^r^-x NHL B I /WH07-^ 3 -^P^ 
- h (B#f§i8ITO BB&^PtbJK. 1 9 9 5) (i. Of&MteSlKfett*— 

mmrtsz esteem) ®MiLt> xryyitiiiw 
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;b (4- [t Ko*->-2- [ (1 — f V^otW 7^ y] -1. 2 

^ffcfc*ft-Sg&ttl;Mg^ (Euro. J. Pharmacol. . vol. 227. 403-409(1992) ;Life 
Science, vol. 52, 2145-2160(1993) ) 0 W7**-J), (2-t-^7^ 
-1- (4-t Kn + ->-3-t Fn + i/yf^x^b) x^y-;l/ ^^if 

>\,-y*.- hi*/3 2g:®mmi-z>mfcmm^&. fGj&mem&v&tt^ (Euro. 

J. Pharmacol. , vol. 227, 403-409(1992) ;Life Science, vol. 52, 2i45-2160(1993) ) 
o zr*)\,*:7-u-)l (N — [2-fc Kd*->-5- [ (RS) — 1 — k K 

o^i/-2- [ (RS) -2- (4-^ h^^7x^) -l-^f-;b^f-;I/T 

(Life Science, vol. 52. 2145-2160(1993) ) e 
Jounal of Medical Chemistry, vol. 30, No. 7, 1166-1176(1987) ^ 
fr1&4 5 5 4 2 8 4-^ WO92/0 8 7 08^ W09 3/2 3 38 5f, W 
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O 9 3/2 4 4 7 3-*§\ WO 9 5/0 4 0 4 7-f\ WO 9 5/2 5 1 0 4^ W 
0 9 7/1 0 2 2 7-5§\ WO 9 7/2 3 4 7 0^ is 5 6 4 8 3 



7(4icwt-sfess©o-/^T'/n >i§^^\ nm^-mffiizft&i-z # 2§ 

feiO't^'y hO^f^ in vivo <Cfe^TgfeM^-tjr^C<!:^ ^ LTvfr 

* t&vm&K9s&&±&® ztizznz amis «k o'^f p^-eab -5 : 
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&mm.2~4(DTJWr-jl^ &L<ti^mifc2~4©T,'M^-;US£S 
U R 2 fc«kCfR 3 ii. Is]— ^fciiI/^T^TfcJ;<^ tK^RJS^x ^n^>B 
^ 7k®?S> ">7yS N ^bog N T^yS. ^fcttlJsUiO'Nny:/®^ tK 
MSx '>7;S> - hog, t>L< Ii7i ySJCck^H^^tlT^Ttxfcl^m 
^l-4©7^ + i/S^gU R 4 li> Tk^lFP. *fcttl£U:©^ny>JS 
^ 7K®?S. >7VS. - hoi, *>L< 117; yS(C«k«9ffig|^tlT^Tt><k 
^K3Httl~4®7^*;i4l*3Ri-*< N fiU R 1 . R 2 £«fctfR 4 rf><7k^M^ 

R 1 jft<y^;UK*«U R 2 *J«ki^R 4 ^7KS0^^L> ri^R 3 #?4 
2££&*-J»^ ICFluR^^n-^nt^M^U ^oR 2 , R 3 &,ktfR 4 

#f£HJ!K J; Mbytes tfcfe©3!^JK:Jfc^T«ft;fc3iS»£WU iC^UK 

mitt, mm&&(D4-\i kp*->-7-[ i - a-t Kn+->-2-^f 

;UT$y) xf;W -l, 3 y^ 7 y_;u_ 2 (3H) (H«J1) 

©7 a h>?l»,^X^^ b;U (5 0 0MHz % fi*40 ^"To 

H2fcU -»*04-t Kn*5/-7-[ 1- (1-t Kn*i/-2-yf 
;UT5y) -1, 3-^>7f7y^l/-2 (3H) 
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O 'Ci^Jlx^^ (5 0 0MHz . MtK^) ^m-t Q 

^}(DM^mi-o • : 3> ho-;b . □ : 158600 2 ©fl;£4& (1 

g/kg) N A : ^WJ2CD^^I (10/t g/kg) N O : £jfcftl 2 ©ft&ft : 
(3 0/* g/kg) o 

H6W^ b h!E^*ffl^&©IWe^{c^-r-5^I|{fc^ (Hffi^2) ©8? 

ei 7 b h mmm& & © t n f - « g^K^f-r s *nwfc^©s&**a-r. 

EI8{^ 4-kKo+>>-7-[ 1- (l-tKp + ->-2-yW;;) 
-1, 3-^>'/f7y-^-2 (3H) -*>©£-JjfcgE&©«£^ 

f|gg©j|#&^gg 

g; ( i ) <Dit&m 
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;K 2 - fc^tfl, 3 - 7* v^^;bg^W£ft<So 

^SfflWKfc^T^ R 1 *^^fg£fc2~4©T>M^;Ug©0!lt ITI^ J. 

* B^iS l % R 2 J; R 3 1 ~ 4 <D 7 3 * i/g<D#J <h 

T;U4-^S> T^^g, y;M^US N fcJ;a*7;un*>>gcD 1 £Lb©7k 
^oym 7k8£g. *>7VS. -hoS^ feL<ii7;;S ($f 

h'j7^nyfjk 2, 2, 2-b'j7;btnxf;k &<ktf h U 
^ffl»fc*5UT: N ^nyy^tii. 7>y^^ N ffiSlSC^ jygH^ 3 
5£ ( I ) Kfc^T. R 1 li. L < t*. 7k^0?. £ izl* 1 ^±CD/Nuy > 

*3^Ug) ^"To 
£ — j&S; ( I ) fcfc^TR 2 1*. L < It, 7kStg£«-o 

: ?tcJ;«9gg|$tlTl>Tt>ckV^^l~4©T;l/r7 + i/S^L^ L 
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^SSWKift-fk^ttlctt^ *Wttfr36«fiPffiL»*36^ tO^-rnoftttflcis" 
lJSLtO/Noyr/JK^ Tk^S. ->7;S, -hng, i> L < IZT l ;Si:«t t> 

n wc h ^&mm. i ~ 4 © TJi^jim^mt> u r 2 *<*bks** u 

3; Ji 1 ELL©^ a y >JfH^c «k f? gg|£ tLT^T & «fc ^mM$t 1 ~ 4 <DTJU* 



S (la) {cfc^TR la {i. iftL<(^ 7K^^^{iiaii©^n>r-> 
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[1- (l-tKn + ->-2-yW^;) xf;b] -1, 
-;U-2 (3H) -^->7&<^{f £*l3o 

*^{c«k5<fc^(i, (0J*.WT> JtffQQi) itsct^i 

So 

g ( 1 ) (D\t^m<pmm. 

Si (I) ©{b^©tt3ctfrtb£$jT-&55S; (la) ©fb^ti. 

;K 7*rl>> % ££^{;£ N 7 * 7 ? a n*;UA©M^j&te<*TrJ*fcij-t-£o 

3WS««©J»ft*«L^ j^©WH^**©**«ll±jaMt^ttLTt»J:^o J* 
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1 0 



OffiftttUMSttRVftl (0**1*7-* 5 i/*)ii>f)W Stt^. -f*>3»& 
r^'>7tt«D ^<h'©WMii?RJ{cJ;-S^5A^nvh^7>f TYMC 

5£ (I) O'fb^cDft^b^-efesS; (i a) o{b^4»tt> laSKiets©* 

7x^W')L/7^btiliLT^t5Ci^T^5o ^ (ID ©|b^ 

Journal of Medicinal Chemistry, vol. 30, ppll66-1176 (1987) & 
*&&mB6 1-6 8 7 4 6-§-^{w|H«(0^j*{^\ 2-^ l^>-5-y 
f-;bT-U ^bMt5Cti-el5 (CtlbO«(i?lffltSC«!:iaf)* 

x^-Acf.cDXg (i) 1435 (ID T^£*iMb^£®Mbt-£i;iS-e&<5o 
s; (ii) -c&isti&ib&to^ jS^fc&Jg (#J;Li*7-& h- h u;k 

M"T hitkKO'C-l 0 0°C> #£L< J44 0~6 0^ 55^-6 
B#Kk #£L<{41 5dH-ll*mk R^-frSditciUS (III ) T»^S*i 
£<b£«-*tS 0 

£CT\ 3; (ID 4>> R 5 &J:t>'R 6 f4. *3fc»©#SB£&* U R 7 {4. m 
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U J^0m& (fflx. WT . t - s> y f- ji > u h U -f v :/ o t°;u > >J 

JM (ii) liiS (III ) -Cj5*iStl&{£&taO*n,$ ;bg£S/T>fc K'J 
J*t«IiT*5, 5$ (HI ) T'^SnSM^fSttSil (0J*.te\ $>*n 
a y ^ > N ? o n Eg^fcK3R^FO/N a >r WblStfbTkfSI^ *f £ L < 

3 *flSE»£^ 0 °C~ 1 0 0 °C\ ft* L < te^T% 5 6 B#Kk if* L < 
ttl 0#P*1~1 5#fl3> (IV) 3 ft* 

II (iii ) (IV) T-^^tlS-fb^Ov'TyS^STn-r-SX^abSo 

-1 0^-1 5^1-12^ $?£L< ttl 0#fffl~l 5#Hk 

(V ) ~e*ZtlZ<t&®%:mZo 

JM (iv) JisS; (v ) T^tsnz4h&ty<D7mM%:8m-fz>JMT*&Zo m*. 

(0>Rte\ h 8 U *J * f-^T ^ 7 t° I) ^ L < fcU 

-10t~50U L< f*(rC~5 0 C-r% 10^t» 
1 2B*Bk 0* L< tiO. 5l*M~l. 5B#p H ^ KJfc£^£ C itCcb (VI) 
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1 2 



ii (v ) \u (vi) -C7FZtiz<k&®(DT z ym&Gm-tzJM'e&Zo 

<>^£©*^' 5$ (vi) ^$tts<b£&**Stt*^«*«4u 

ddc) > #;u#>®*frrb$F> tuv^ymM^mtthi^ - 1 0T:~6 ox;. 
0* L < it 0 °C~ 5 'CT. 5 »IH* f»12 B#Hk L < Ji 1 0 3 0 
SfE^-^-SCttcit)^; (vii ) Tr^£*i<Mb£$i£^<5o 
ii (vi) i*. s£ (vii ) -e^^ns^^iicR 1 a (MIBilnl-rt^OS^ 

s-T) ^A-r-sxs-eab^o r 1 a i)<TJi^jm(D^iat^ a; (vii ) -e^ 

2 0t~l 0 0°C. 0£L< 0°C~1 0T% 5#&g~l 2I^Kn 0£L< 

f*l 0#H~2 o^FM^tsciia^ 5£ (VIII) -e^$ns<fc^«B*» 
£ Q R la ^\ 7M;TO0|T*5S (VIII) <£Kb£TO. JJESTifelci* 

II (vii ) \U 5£ (VIII) t?^$tl*<b^I©lK«ii«rft'5XST?*«o 

(VIII) T^$ft£{b^£iS^tt?§J» (fh7t Ka77^ v**vism<o 
sc.- r JIM) @^&&> *>L< ItyyitT- h5^f-;bT>^^-7A N 

t< ti7»{fcf Y^-H-jiry^-^^tt kK^ - 1 0^-6 0°C\ ff-t. L< 
(*- 1 0 °C~ 1 0 °CX% 1 0 1 2 B#Rk Jf^KlilO 1 B#KIRJS 
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1 0 0°C. Sf* L< l*5V~4 0°CX', 1 0^FI~12^ ff^KlilO^ 
H~3 0#figRJ&$-a-£C£fc:j;»K 3; (IX) ^$n*<fc^«B*»So 

li (viii) li. 5$ (IX) x~7Kznzit&®<Dii&&mzftoj:mT&Zo & 

(IX) T^£tl3>ffci^|£ N R*S£Pltf L^j®^7&J& (mti\ S^no* 

-fe h ^ h ij ;k if * L < tir-fe h - h U )V) 4>T% ;i^f x®L * h y 

b**> h\ $?£L< «3SWb*tf*££fel^ -2 0°C~1 0 O't. 
L < \t 5 °C~ 4 0 1 B#|B~ 7 2 B#|Bk L < it 1 2 B#Fh1~ 4 0 B#fMk 

RjS3-£SC£K:«fc»)3; (I) •V7fitttlZ4tG® s S:&Zo 

a) |C#*nttV^ (I) <D4b&®it^ m&®Mmz&m*tiQX-ZCt\zJ:^T 
5£ (I) ©4fc£<&©KffliDlgW: N J^£n©#)£. m*Jit*9 J-)W x.*J-)W 

EI8©**-A4u sS; (Hi ) fej;^ (V) ©*IS(*t±«fa<C'fk^«n?*So 
tfcoT. *mMiz£tii^ TfBiS (III a) :&«fctf5£ (Va) (D|^i«^ 
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C±JES;4\ R 5 a :fe<fctfR 6 a li. |S1— * fclii4oT^TU < » zk3RJSH% 
1 J^±o^ a y >m=P\z «k t) Kg| $ nx «fc 1 ~ 4 © y^^Ug, 

±IHS; (III a) fccbtfiS (Va) ©ft^l*. ^ (la) O^^^it-r 

*mwtz£zit£imz> /3i&®mzjtiLT&vb0 2&gmzmLTm*i&} 
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^Moifctbfi, 7i/;^-K,l mm^B^^ . 7U;^-ttMs 
^ mm. 7i/;^-ttgl^ 7t7o + i/-0<t^j:7W-t 

T^S 44^12-%. 1240-1247 Hfc<ktfl255-1260 HC1996 50 ; «£r 

E3t» 493£ (Esl^liflJ-^) . 102-122 M (199430 ) 0 ^mm^&Zit&m^ 
ttz* t MCi»b©TNF-ai^»Jt5o TNF-ali, T WM* 
-«E«J& (m«^iL^^) . 7UJ^-tt»^ 7W^-tM (00* 

i*. Tht°-t^jt^fej;^Ti/^-^^it^) . mm, mm, tuji 
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K£zmm&5; mm, mm^®®^ ^ns#. ©a&#> &t&-^ mmft 

&*7'5>f1f- N HFVChigh frequency vibration) N I P P B (intermittent 
positive pressure breathing)^ ftM^^^MAM, Xf^7-i^5 0 

1 8-2 3H> 1 9 9 250 0 

mmtL-z, ^jx.(f7K> *km&m*m&, °nmm\tLx. mz.iix.?;-jw 

->^d t°>»I/-b;l/n-x^ xf;Hr;l/D-7 N jHj;L'D-x n 

&l&?)tLT, 0Rtf?L*§. T>-h-JW #'JVM- 
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<hrtn?tSo 7 n y^fc-?u~f : y Y y<Dty\h LTJi> ?dd7Wd*-#> (C 
FC-1U CFC-1 2MCFC-1 1 4) s h*D^on7Wn*- 
*K> (HCFC-123. HCFC-1 24MHCFC-1 4 1) > Ka 
7Jl*u1j-tf> (HCFC-1 2 5MHFC-1 3 4 a) f^5 0 

-f 5- (Eotahaler ) !RA3§ (Glaxo Group iSSg) 9 tt8RASg©Jft^lc«fc 
oT N tfcli^ X^-^CDJg^fi-rX^'W 5- (Diskhaler ) ©A2§ 
(Glaxo Group fSS^) K«fc oTft^fS C til<T!i& So WH^. RtflR 

A«S*fflv^t9:#i*T{± N nai^^ttt&jfaBWc^tft^Stil 0 0 //mJaTT- 
feS^T?*^ 0. 5 //m^t>2 5 (imtet£Z£?\zm.&ZtlZZ.ti!f<m*. L 

^o 
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DO. 0 1~5p0mgi§fe**o jaWKRASJm 1WI0. 0 1- 
0. 5m 1 KttS«fc-3lcSMB3*U HS^&fcDO. 0 0 1-1 Omgigt^ 

t> t < ttssanwuft*^ vgtsm^ sfe^ttgeau fcicf/ttiiju^-tt 

m m m 

gjSgU 4-bKD»>>-7- [1- (1-fc Kp*->-2-B8IT v>Q 
xgvjij -1, 3-^>'/f7'/-;l/-2 (3H) -;f ><DljijBt»ffig[ 
^«!SaffiS'C4'-6^Sa®?Lfcf®W (Dysidea sp. ) 8 k g^-TV 

9 3 5 gO»ft*j|fco &mtLiz.m&*Vi?v**9y-*9J-)\< (1 : 1) 

KiSJBS-fr. 1. 5ftM©««f**fflV^T»E^nvh*2lHl|QlllLfco 
tl^tf-8 U ? Wb©7KiB#*»R&U J^2 0 0 goiii^fco ^on^ 
(15:1) T^&¥3HbL^>U 27^*7 7 A GOb?:fefc$ik 
•>'JW6 0) (DJi^J* (7cm0x5Ocm) i::©^|ft^f$t v 
?Doy *y-;U (15:1) ^2'J7 »:-^dd^>-^ 

*y-;l/-7k (3:1:0. 1) £4 U v Y)W Ii:i>^no^>-^;- 
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>»U-7k (1:1:0. 1) £3 U y bJlX~m&Lt: 0 Stt®#*«ttU 8 0 g 

#t>tlfcM^4 0 g&2 Q%* * J -Jl>X~mmt^ f£&8i<D*7J* (10 0 
ml) &COMtt$!R*$-fr*:. 30 0mlO20%^^ J /-^M. 
7 09tfT-fe h>£3 0 0ml, &IC7 0%T-fe h > (0. 4% h U "7;l/^aS^®0 

6oomi n-mtHLfzo mumft&mm&mLtz^ nztitzmmmzmmit 

LT2 0%^^;-;l/-80%2 OmM'J U ^Hig (pH7. 0) » 

*7AiLTODS*7A C7^^Ai/-it. SH-3 4 3-7) tm^tzfefc 

Steli5>^SII£@L^^ M8^»JiLTl 0%^ */-;U-9 0%2 0 
mM'J U vJ*Mffi%L (p H 7. 0) £ffi^T, ^*§CD&#i^i? h 

-^-7K (3:1:0. 1) T¥<65»ft L /cv"J ft >f )\sf> 5 A 0O!/**fcSk 
•>'JW6 0) ©#5i, (1. 2cm0x2Ocm) {CC©M«S^!R#$#> 

-7K (6 : 1 : 0. 1, 2%08O TWi{blfc7^^^7A (tJl?1± 
7^;--)At^i/K6 0) <DJj?J* (1. Ocm0x2Ocm) 

W^ffll^©i|HlC:^T^thLs 4-tKn + ->-7-[ 1- 
(1 - t Kn*>/-2-y f-Jl/T S y) xf;i/] -1, 3 -<>'/f 7'/-;l/- 
2 (3H) (4. 8mg) £'#fc 0 h > (Ell) Rtf 

13 C (EI 2) ©fiaB&l&iftX'** bJlsVmm^ RO's h;ua 
feUfr&x CO{k^4-tKn+>>-7-[ 1- (l-tKo + ->-2-^ 

w^;) -l. 3-oy^ry-;u-2 (3H) -t>t^^: 
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1 H-NMR(D 2 0) 

2.71(s.3B.NHCH 3 ), 3.26(m, 2H, CHg NHCHg ), 5.03 (dd, J=4. 3Hz, 8. 5Bz, 1H. CB 
OHNHCHg ). 6. 8(d, J=8. 5Hz. 1H, ArH-5), 7. 0(d, J=8. 5Hz, IB. ArH-6) 
MS ;[M+H] =241> [a] d 26 =-10. 0° 

^8609 2 4-bKn^->-7- [1- (1 - b Ko^->- 2 -y j-)VT I 7) 
•x-^U] -1, 3-^> v r^ 7 y- >>l/ -2 (3H) -:fr>g>^ES 

*SYb^©^j5!5©«iiiSttig 8 ktk* tizm d -e* -So 

(1) 2, 4-^h + ->-7-y^-l, (II) 

2-^ h + v'-5-^^7x-W')l/7 (Lancaster ; #12101 ) 
(3. Og) ^^DD^;bA (7 0ml) «Lx MTt'It (4. 9 g) 
®^nn*MM (10ml) «TLfco «TFHT^ Sfi7?3 OftMttfc 

^©^M{c4 o^r»i»iJiMLfco iiK^Lfc^ »faiLfeisa*it*u 

T-b h>T»z5fe^L^o » & fifefeS*HteKlc«&» L (18 0ml). #£{JL 
fc»T>*-T7K*fflV^r^ pHl OfcWaELafe»ii*«ftfJ**fco C©*SB 

»&tifc«a* u >n (8 om i ) »zjg»u - 1 5°cfc#£pT. mm* h 

U*A (2. 2 2g) ^c«tt (8ml) ^ITLfco ?KT^TSfc- 1 5^CT»i: 
9 05WHHW* U *&Mtt$fe*:o «lffl*ffl£2K?D«& (11. 6g)> ^{b^- h 
U *A (1 4. 3 g) (6 0ml) fc##U ±i2m&Mffim$:ffiT L 

S£U 2-?no-4-n + ->-7-^;b-l, 3-^>Wy-^ 
(2. 1 6 g) *»fc 0 
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(2. 16g) (5 0ml) fcJg»U *H;*A* h*S/K (5. 

4 8g) £fln*.-*\ 2».MLfc 0 »jK*2ftES*Lx ^£*i*fE&t»£ 
*«dB»U ^fflv^TpH4i:iSL/:o COWHii^xf^i-fA-e 

it* b U «>A7K»»[Tr«#U h U ">AT?<6»Lfco ««E*»£Ee* 

U v/'J*W7A^Dvh^77>f-i:T?ISU 2, 4-^h + ->-7 

3-'<> , /f7y-;Kl. 7 2g)*»fco 
1 H-NMR(CDC1 3 ) 

2.37(s.3H,ArCH3-7), 3. 98(s. 3H. OCH 3 ), 4. 24 (s. 3H, ArOCHg ), 6. 78 (d. J=7. 9B 
z, 1H, ArH-5), 6. 96 (d, J=7. 9Hz, 1H, ArH-6) 
MS ; [M + ] =209 

(2) 2, 4-^n + ">-l, 3-'<>7f7 , /-^-7-*;^7;l/ft 
K(III) (D^m, 

±85 (1) T^L^2, 4-^ ^-7-y^-l, 3-^'/f7 
V-;U (1. 7 2 g) M-b'J^AT^-^At'f h L^-r h (2 0. 8g) ^ 
(80ml) 6 0tf5^KIJSffLfco i£i&£®£U#S>*l 

fcifctfc&RfcTkfcjljniU ? □ n ^ >Tli HJ L *io * n a y * >«£tfrfn^ 

->>J*™7A^DTF^7^-i;Til!U 2, 4-^n + ->-l, 3 
— C>7f77-Jl/-7-*;l/!K7;l/ft K (1. 0 g) *»fc 0 
1 H-NMR(CDC1 3 ) 

4.11(s,3H,OCH 3 ). 4.27(s,3H,ArOCH 3 ) , 7. 02(d, J=9Hz. 1H, ArH-5). 7.74(d,J= 
9Hz, 1H, ArH-6), 9. 98(s, 1H, CHO) 
MS ; [M + ] =223 
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2 2 

(3) 2-7^-1- (2, 4-5>* h**>-l, 3-^>Vf-TV-^-7 
--Ol>) - 1 -i^y-;K V) O^gR 

±12 (2) -e^fi5cbfc2, 4-vMh*v'-l, 3-'<>7f 7V-A/-7-. 
*Jl/.mftK(l. Og) ^i?^Du^> (3 0ml) l«U h'jy 
*\rt^y ^T-K (2. 4ml) „ BOltM® (2 90mg) ^Mlfitl 

(3 0ml) {c^LOt^iPL^o Cft^TRf^bU^ATVl^-^A (5 
1 Omg) cD-f J>7 b Ko7 7>M (3 0ml) IcjfiTLfco Ot-ei 0# 

mm&&^ mm* t u * a i 07Kfn^snx.^o R*stt*-b^-f h-e^igt^ 

^ SM4t->'J*m7A?D7 -teTflllSiU 2-7^ 

-1- (2, 4-S>yHr*>-l, 3-'<>7f7 , /-;l'-7-^;W -1-x 
* J-)\, (9 5 Omg) 
1 H-NHR(CD 3 0D) 

3. 07 (dd, J=9. 7Hz, 12Bz, 1H, CH 2 NBg ). 3. 14 (dd, J=3. 9Bz, 12Hz, IB, CH 2 NHg ), 
3. 98 (s, 3H, OCH 3 ), 4. 19 (s, 3B. ArOCflg ), 5. 07 (dd, J=9. 7Hz, 3. 9Hz, IB, ArCBOB), 
7. 06 (d, J=8. 5Bz, IB, ArB-5), 7. 22 (d, J=8. 5Hz, IB, ArB-6) 

MS ; [M + ] =254 

(4) 2- { [1- (t-7?-;U) -1, 1 -5M *-;bv"j;l/] -2- 
(2, 4-'^b*J/-l, 3-^>7f77-;l/-7 — Ol/) 

i > (VI) 

±IH (3) T^Lfc2-7; J -\- (2, 4-W^->-l, 3 — ^> 
7f77-;t/-7-^Jl/) J -)l (8 5mg) ^^on^> (3 

ml) l:ISL> JWJ> (0. 12ml). h ^May^^x^^t 
-y^;l/v?^f-;U>>U;U (0. 2 3ml) &jDiU lat'lWffLfco 0°C 
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v"J ■h'ffrij? A* 0-7 h^77^ -teTfcHKU 2- { [1- (t-y^;U) 
-1, l-S^^US/';^] -2- (2. 4-^h*i/-l, 3-K 

yVrTV-fr-l-JAb i > (6 2mg) £*§*io 

1 H-NMR(CDC1 3 ) 

-0.11(s,3H.Si CHg ). 0.07(s,3H,Si CHg ), 0. 90 (s, 9H, SiC( CH g ) 3 ), 2.85 
(dd, J=4. 9Hz, 13Hz, 1H, CH 2 NH2), 2. 93 (dd. J=6. 7Hz, 13Hz, 1H, CHg NHg ), 3.99(s, 
3H,0CH 3 ), 4.23(s.3H,ArOCH 3 ), 4. 69 (dd, J=4. 9Hz, 6. 7Hz. 1H, ArCHOTBS), 6.81 
(d, J=7. 9Hz, 1H. ArH-5). 7. 04 (d. J=7. 9Hz, 1H, ArH-6) 
(5) Nl- [2- { ll-t-7*Jld -1, 1 -V/f-JUi/VW 
-2- (2, 4-^h + i'-l, 3-<> , /f7y-;b-7-'f^)xf;b] 
-2, 2, 2- t> U 7WD7t hTS K(VII) 
_bK (4) T-^gScL^2- { [1- (t-7^;l/> -1, l-^f-;U$/»j;l/| 
-2- (2, 3-^>y^TV-;b-7-W^) 
-1 -i^;UT ^ > (6 2mg) *fcTU (3ml) KigfcPU &7k h U :7;U 
*n»& (7 2*11) £#n;i> Otrel 0 ^Efflltfli L fc e 1* *ffl**JniU Wm 

-izxmWlU Nl- [2- { [1- (t-T^i/) -1. l-5M*Mi/ 
*>U*] -2- (2, 4->M h + i/-l, 3-^> , /f7 , 7-;h7 

->T;lO xfjb] -2, 2, 2 - h U 7Wa7t hT i K (8 1mg) %mtz 0 
1 H-NMR(CDC1 3 ) 

-0. 12 (s. 3H, Si CH 3 ), 0.06(s,3H,Si CHg ), 0. 91 (s, 9H, SiC( CH g ) g ), 3.46 
(m,lH, CH 9 NHTFA), 3.69(m,lH. CH 0 NHTFA), 4. 00 (s, 3H, OCH Q ), 4.24(s,3H, 
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ArOCBg ). 4. 90 (dd, J=4. 3Hz, 8. 6Hz, 1H, ArCBOTBS). 6. 83 (d, J=7. 9Bz, 1H, ArH-5), 
7. 06 (d, J=7. 9Hz, 1H, ArH-6) 
MS ; [H + ] =464 

(6) Nl- [2- { [1- (t-7^U) -1, l-9**A,i/VA,] 
-2- (2, 4-$^ b**>-l, 3-'<>yf-7y-;L'-7-^;l/) xf;b] 
-Nl-yfyl/-2, 2, 2 - h 'J 7Wn7t hT $ KCVIIIXD^fiE 
±IH (5) T'^LfcNl- [2- { [1- (t-7^1/) -1, 1-vMf- 
-2- (2, h*«>-l, 3 -^>7f7'/-*- 

7--f;l/) xf;I/] -2, 2, 2-h'j7;btP7th7; K (81mg) ^N, 
N-i>7Wwl/A7; K (3ml) KjgfiPU HJ A (1 5mg) „ 

Bt?itt3-)\, (25^d *jnx.x o°c-ei nmmnLtio TMktsi*xmx.*A, 

fcT«MU Nl- [2- { [1- (t-^;U) -1, l-*J**A,i/i)A,l 
-2- (2, 4-^^h + ^-l, 3-^>7f7y-;l/-7->f« 
-Nl-yf;l/-2, 2, 2-h'J7Wa7th7^ K (71mg) 

1 H-NME(CDC1 3 ) 

-0.13(s,3H.Si CH g ), 0. 05<s,3B,Si CBg ), 0. 88 (s. 9H, SiC (CBg ) 3 ), 2.99 
(s,3B,N( CH 3 )TFA), 3. 51(dd, J=7. 9Bz, 13Bz. IE, CH 2 N(CHg )TFA), 3.58(dd,J= 
5.5,13Bz,lB. CH 2 N(CHg )TFA), 4. 01(s, 3B, OCBg ), 4. 25(s, 3B, ArOCBg ), 5.15 
(dd, J=5. 5Hz, 7. 9Hz, 1H, ArCHOTBS), 6. 82 (d, J=8. 6Hz, IB, ArH-5), 7. 05 (d. J=8. 6Hz, 
IB, ArH-6) 
MS ; [M + ] =478 
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(7) 1- (2, 3-'<>yf7 , /-A-7-fA) -2 

- (^f-^T$y) -1 -^?J-MV0®&J& 
-LIE (6) -e^figL^Nl- [2- { [1- (t -7=S-)V) -1, l-v^f- 
-2- (2, 4-Wh + >>-l, 3-^>'/^77-;b- 
if;W 2, 2-1^^7^07*1^7; K 

(3 3 7mg) tfh7hKo77> (10ml) K*gft?U "7 Wfc-r h 5 :7*f- 
;l/7>^">AOf h7tKo77>l. 0*;l/j8tt (1. lmD^-jfjo^O 

*U >>'J*yM7A^0vF^77^-lctiIU Nl- [2- (2, 4 
-5MHr->-l. 3-^>yf7 , /-;b-7->f;l') 

-Nl-^f;l/-2, 2, 2 - h U 7Wo7t hT S K (2 3 8 m g) 

±8a-e^LfcNl- [2- (2, 4-^^-1, 3-<> 1 /f7y- 
;I/-7--<^) -2-tKn + i/x^] -Nl-^fJl/-2, 2, 2 - h U 7 
Wo7th7; K (45mg) (5ml) icftflSU T^hU^A 

^ h*5/K (7 Omg) frtiax.^ m&T*4 0ftfflMWLtz o mm&ti<KW4kLtz 
&> 7;l/;7-*7A^avh^77^-l:tiiU 1- (2, 4-^h + >' 

-l, 3-^v , /f7 > /--ii/-7-'f;i/) -2- w?;) 

(2 3mg) *»yto 
1 H-NMR(CD 3 OD) 

2.41(s,3H,NHCH 3 ), 2. 72(dd. J=4. 3Hz. 12Hz, 1H, CHg NHCHg ). 2. 83(dd, J=9. 2Hz, 
12Hz,lH, CH 2 NHCHg ), 3. 96(s, 3H, OCHg ), 4. 18(s, 3H, ArOCHg ), 4.90(dd.J=4. 
3Hz. 9. 2Hz, 1H, Ar CHOHCHg ). 6. 93 (d, J=7. 9Hz, 1H, ArH-5), 7. 12 (d, J=7. 9Hz, 1H. A 
rH-6) 
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(8) 4-kKo + ->-7-[ l-bh*D+v/-2-^f;H^)if;H - 
1. 3-<> , /f7 , /-Jl/-2 (3H) I) <D&f& 

±te (7) T'&l&Ltil- (2, 4-;7h + ->-l, 3-^>7^7V-;l/ 
-7-^10 -2- (^^;I/T^y) - 1 -oi^y -;U (23mg) *>>*do 
^>{C5&?gU HM^W^^nny^vM (1. 2ml) *JniU M 

mm\tLXl 0%/ 5 J-)\,-§ 0%2 OmMU u v&mxm (pH 
7. 0) > *7AiLTODS*7A (7^xA<>-^ SH-3 4 3-7) £ 

*J9uu* j? J ~-)\, (1 : 1) -eJfttiiU 4-t Ko*5/-7-[ 1- 

tKn + i/-2-^f;l/7?;) xf;W -1, 3-'<//f7 , ;-^-2 (3 
H) -*>y>Wi[l. 6 6mg*»fc 0 
1 H-NME(D 2 0) 

2.57(s,3H.NHCH 3 ). 3. 09(dd, J=4. 3Hz. 13Hz. 1H, CHg NHCHg ), 3. 15(dd,J=9. 2Bz, 
13Hz, 1H, CH 2 NHCHg ), 4.8 (dd, J=4. 3Hz, 9. 2Hz, 1H, CHOHNHCHg ), 6.5(d,J=8.6H 
z, 1H, ArB-5). 6. 8(d. J=8. 6Hz, 1H, ArH-6) 

m& : mi 8 o°c oftm 

h»«Sfll*OfHHttAk e a s u0jSi:i|l;t|Tofc (Akeasu, 
J. Pharma. Pharmacol, vol. 4, pp671 (1962)) e hoaSBRCfffi^^iE+lft 

Mn-K-HEPESM C^Sfc) ^CiLto 5, L fc 

o#fc**«2 - 3 mm©') >^lcL^o S5©^<R(l©tfc#£^1M 
^tt3®*£**J*fl§^-T\ SlMcaaSLteiU 37^ CO„5%, 0 0 



WO 99/09018 PCT/JP98/03628 

2 7 

flij^ffl h7>Xfa- (B*^tlt> TB-611T) l«LT N 
3&fr GifeM) ^O^ff^7fflT>^ (H*3femX^ AP-6 2 1 G) £ffl^T 

CCiIOt©^||^pD2IiL^:o 
^S(iE13(^$tiSjl^-e*.-o^ 0 ^Jl^y hS^3£f-fc^T> 4-fcKn 
*->-7-[ 1- (l-tKo + ->-2-^W^) -1, 3 

1 8 0 0fg> V^o^uy-;l/CD*tj4 0 0 OfSO^&TSt^W^&SSM^ 

^Ta-t- (B*3felIH, TB-6 11T) Cii^LT, *©4>te£fc<« 
^C^WJ^fflT>-/ (a^«XH. AT-6 0 1G) *m^XW?£Ltz 0 

3glRtt== x o (^W^MflFffl© P D 2 -^C^^tt^it^fPffl© P D 2 ) 
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m. 1 





PD2I 






SI « 




m m. tt 




(/S2gg#) 








1 0. 7 7 


6. 75 


1 0 4 7 1 




1 0. 6 0 


8. 0 2 


3 8 0 




7. 5 0 


6. 78 


5. 2 5 




7. 1 7 


7. 9 7 


0. 1 6 



4-fc Kd+S/-7-[ 1- Cl-t Kn + S/-2-y ^;UT S >0 xf;W 
-1, 3 — l>y*-TV-;l>-2 (3H) S»TgV^MffljWt3lffffl 

*^ 4 - 1 Kn^^-7-[ 1- (1-t Ko4 t S/-2->f-;UT5y) i 

-l, 3 — ^W/-;i.-2 (3H) -^-vii, 
*^-;bcD$j2 0 0 0f§. 7 *;U^n-;WDi&3 0te©;ffi«>T«ft;te«ftWi8 

jSl-ipeTfT^^CVoss et al.. Euro. J. Pharmacol. Vol. 227. pp403-409(1992)) o 

Msmwskm lo^mc^x^ *k> hMw^nsico-s 3 x 1 o" 5 

-fb^fcckO'^^^^T-u-^l x l 0 _8 M<h^-5 
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&3iim4\Z7jkZtl2>mt)i:'&itLo *m%<D4 - fc Fo*-/- 7 - [ i - 
(l-tFD+->-2->f;l/7;;) xf;b] -2, 3-^fcFo-l, 3- 

□ - j\,<d%} 0 . 09 «9 > m#>-afcmnwi<z>m * p 2 ^gmmftmzm l 
wmrm (i) 

SfcaiDM&OffllJtlix Konzett-Ro ssle r j&fCigCT^tftffifaM^ 
Sai*fflV^TSUtffitS:©^b*il|3eLfco l^-OUtr h > • 

^•h'i^A 1 0 0mg/kg^L«l^ IOTLT#7 7^ 

^7^>^-^A.7o7^F 0. lmg/kg^irti:&|fU g 
EF7>Xfa-t- 7 0 2 01) K<fcf?zHiJ5£U Ctl^ii 

MmfiEI5i^$ti5at)^*ofco 4-tKn + >>-7-[ 1- (1-tF 
o + ->-2-^^7iy) xf;l,] -l, 3-K>>/f77-^-2 (3H) 
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UPBB >c><D~2jr£ (.ma^ Blood, 8 6^ 3 7 0 5H. 1 9 9 550 tcipl; 

rt hm&mfrt>mmmz±*)nti 0 mw&mmtpKmzmm&i u g/m 1 1 

ttSi^KtUgE U 1 B»M£UJ» Ltm L * 
^n-K-HEPESjgflRfctf^fflaBU 2x1 0 4 i/we 1 

ck -5 fc&ft U 3 0 5J-ISJJgai L & icfi&^K^ 3 # g /m 1 t 5 «fc 9 l-ia 

t h i gEtmzffimu 3 o#raig*Lfcsu ^»±»*iHiJKLfco buk* 

1 CD_tm»- 1 0 0 jz 1 OSI^ (0. 8mM K>^;I/-DL-7^->- 
p--hnT-UK) £«lU 37tT#«U 4 0 5 nm©&3teK*«B£L 

*: 0 ;»£o. 2%\>u h>x-i o o?mu *©±»*aj»wi= 

^m(^6{c^^*iSii«9-r"*o^o 4-tKn + >>-7-[ 1- (1-fcK 
n + y-2-yf;b7;y) xf^] -1, 3 - / 0 , /f7 , /-^~ 2 (3H) 

3gro»g»j6 b hflBSSttaafr &g> t n f - a m&$\mm& 

t h JKMJIS^ £» © T N F - a m£.lz*HrZmfflftm*Ml£ LfcotF flE» 
Wffl£©#ifc (#Pffi£> Blood, 8 3 7 0 5M> 1 9 9 550 

m 1 i/U«k9i:t h I gE*jRtaU l«fMlai±^#L«ftLfeo WfoZffifr 
Ifes i«tt4»»;:JB» U 4xl0 5 i/we 1 1 i<£5«k9l^U-M:^L 
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3 O^P^SL/Co fcKM1&mm<3 u g/m 1 t £ «fc 9 left t h I g Eftft: 
*SSJDU 6BttHflS*Lfcflk ^Sfch^lUJRLfco -t**© T N F - a 
EL I SAS( '<-f*V— Xfcfc. Cytoscreen Immunoassay Kit) K «fc 0 L fc 0 
Hgmm7\Z7r;ZtiZmt)X'&-oiZo 4-bKn*i/-7-[ 1- (1-fcK 
n + ->-2-yWiy) xf;b] -1, 3-'<> , /f77-il/-2 (3H) 

ma^^i i~6 (Dumsmm 2 k j*;* n s & e> 
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fflfEffl (2) 



^m(i^3^$tl-5a«9T*)o/co 4-kKo + '>-7- [1- (1-hK 
o + i/-2-yf;l/7;;) xf;H -1, 3 > % S*7 V—A,- 2 (3H) 



* 3 





n 


U- g/kg 


ft iHT®» 
(% • ^ g/kg) 
mean± S. E. 


mm 

(%) 




7 




19.0 ±3.2 






7 


2 


8. 9 ± 2. 2 * 


5 3 




7 


5 


5. 1 ± 0. 7 ** 


7 3 




7 


2 


12.0 ±2.0 


3 7 


Z7 * ;U^e-5FD — ;L/ 


7 


5 


9. 8 ± 2. 6 * 


4 8 



* : p<o. 0 5, ** : p< o. o limmm^-tzmmmzTFtc 



bOjSCfClftofc (fi§SS>^ Int. Arch. A 1 lergy Appl. Immunol. Vol.87, p 
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*:P<o.o5, ** : p<o.o utiamm^-t^Mm^m-tc 



m. 5 





n 


m M 
M g/kg 


1 ffi B>K1 

Ug) 

mean ± S . E. 


Jfh ^| 5*? 
W mil 

(%) 




6 




8.3 ± 1.5 






6 


0. 3 


4.7 ± 0.3 


4 3 




6 


1 


4. 1 ± 1. 0 * 


5 1 




6 


3 


2. 7 ± 0. 2 * 


6 7 




6 


0. 3 


7.3 ± 1.2 


1 2 




6 


1 


7.5 ± 0.9 


1 0 




6 


3 


6.8 + 0.8 


1 8 



* : p< o. o simmm^i-zmmmzvrtc 
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